UNCLASSIFIED

AD NUMBER

AD842954

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; FEB 1961.
Other requests shall be referred to Space
and Missile Systems Organization, Attn:
SMSD, Los Angeles, CA.

AUTHORITY

SAMSO USAF 1ltr, 28 Feb 1972

THIS PAGE IS UNCLASSIFIED




wrons o 27TATO8
oae 8 Feb, 1961
NO Or PAGES L _

CONVAIR ASTRONAUTICS

CUN LA 1B 0y OF GENURA L DUYNAN S (LR CRAT T

REPORT NO. 274708
ASTRONAUTICS
EVALUATION %BST OF

VERMIER LIQUID UXYGEN

AD842954

» SYSTEM BURST DIAPHRAGMS
O ! A CONV‘IR.
27-2L055 STRONAY 0

-MAR 8

This docpment 1is sub) 15
to special ‘export control\ aé‘qB
each transpittal to forei RARY
goverr\mcutr'or foreign
naticnals gpy te sude only Ny A
with prior 'Vapproval of;
Hq.SAMSO, LA., Ca. 90045
Attn: SNSD

prepanes 8y & Faboaaanc
C. Palossari
Test Engi r

CHECAED avlz. M. APPROVED BY
. H. Thomas
Lead Engiceer

spproved by TS hae ¥

P, J. Lukas

APPROVED BY

REVISIONS

L] OATE 8Y CRANGE PACES AFFECTED

_— —_ . .3 -

Y S

SR A AT




e TNy o

|

ASTRONAUTICS

neport 274708

’ CONVAIR pet 1

- T

[ - -
]

TABLE OF CONTENTS

PARAGRAPH NO,  SUBJECT

PAGE NO,

1.0 OBJECT 2
¢ 2.0 CONCLUSIUNS 2
E 3.0 DESCKIPTION OF SPECIMENS 2
L.0 TEST PROCELURE 2
' 5,0 DISCUSSICN AND RESULTS L
TABLES (1 THROUGH L) 6-11 )
GRAPHS (1 THROUGH L) 12-15
| 9 PHOTOGRAPKS (F10. 1, 2, & 3) 16-18

FORM N, 47021

i
5}'
;




’ l nromr 27ATOS

CONVAIR || ASTRONAUTICS Mt ¢

1.9 OBJECT1

1.1 The obje t of this test was tu develcp & burst diaphragm
suitable for service in the vernier liquid oxygen [esd
system, .

2.0 CONCLUGIONS ¢

2.1 A sultable vurst diaphragn was ceveloped. The configura-

tion chosen is sihown in Dwg. 27-724055-13., Some of the

principal factors affacting diaphragm design are listed
below:

a) The digphragm thickness remaining at the base of the
groove is the main factor in determining the burst
pressura,

b) Hings widih helps determine the ability of the
Glaphrogm to remain with the rest of the diaphrags
after rupture,

¢) The ciaphragm pad thicknass determines its ability
to fold over against the wall of the line,

A\
(]

DESCRI PTTON OF SPECIMENS:

v 2 1L

L
L]
-

A total of 210 disphragms wore burst tested, These
specimens were divided into eight basic groups, One
group consisted of diaphragms per Dwg. 27-2u055-13.

Tie seven other groups consieted of generally similar
specimens but with specific differences in configuration
or methods of fabrication. These eight groups in turn
were subdivided inte smaller groups of specimens which
included variations in the thickness of diaphregm material
remaining at the base of ths groove, widih of the hinge
pad, direction of the material grain with respect to thg
hinge and the test conditions to which they wers sub jec d,

f
.
O

TEST PROCRDURE
L.l Burst Test:

L.l.1 The test requirements, and consequently the test pro=-
cedure, were modified considerably during the course of

FCRM N AT7021
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the test program, During the first half of the progras,
the various specimens were filled with liquid nitrogen
and slowly pressurired to failure with nltrogen gas.
During the second half of the test program, specimens
were burst tested by one of the fcllowing methode:

a)

b)

c)

d)

e)

Slowly pressurizing the specimen to failure with
nitrogen gas.

Subjecting the specimen to a nitrogen gas lipact
load (press. rise apprax, 30 psi per millisecond)

Slowly pressurizing the liquid nitrogen filled
specimen with nitrogen gas,

Partly filling the specimen with liquid nitaegen
and slowly praseuriging with nitrogen gas,.

Partly f£illing ths spscimen with liquid nitrogen
and applying an impact load with nitrogen gas. In
addition, thres burst tested specimsns were sub-
Jected to & water flow test of approximately 16
gallona per minute for L5 sinutes,

Test Equipment:

2)

b)

¢)

d)

o)

1)

L S and oV

Precsure Gaye by ACCO Helicoid, (=80 ps: range,
1/2 psi incremeats, Ser, No. 963

Presegure Gage by ACCC Helicold, O=300 .81 rengs,
2 pei increments, Ser. No, 999

Pressure Gage by ATCU Helicold, O-400 psi ragge,
S psi increments, Ser. No, 97L

Pressure Gage by ACCO Helicoid, 0=1000 psi range,
10 pel ipcrements, Ser, No, 30

Pre.sure age by Ashcroft, 0=2000 psi renge, 20
psl incre sents, Ser, No, 1737

Pressu:» Regulator by Victoi, 04000 pei inlet rarge,
Ser, No, 892, 0-40OO psi outlet range, Ser. No, 892

el

il

il f
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g/ Pressure Trendducer by Statham, 0-1000 psi range,
Ser. No, 8349

h) Valves by Security, Moael 25020, Ser. Nc,'s MO1
and M102

1) Valve- Solenoid by Marotta, Type MV=38, Ser. No.
16u7

J) Recorder by Sanborm, Model 150, A.P, 745360=2,

5.0 DISCUSSION AND RESULTS ¢

reprosentation of the test results is shown in Craphs 1
through L. Bursty diaphragms to be used on the missile
will conform to Convair Dwg. No. 27-2L055-13, This

' diaphragm includes the following features:

|
|
!
i Sod Test results are shown in Tables 1 through L. A graphic
|

a) Hinge width of 0.25 i,

b} Basic disphregm thickness of 0,025 in,

c) Material thickness remaining at the base of the
groove varying between O, and 0,305 inches

d) Disphrage grain dirsciion- perpsudicular to hinse

ths test prograr, Additional varisbles included cuined
or machined grooves, rectangular or hemispnerical shbaped
grooves, and various diapbregm pad pattsrns in the

[ vicinity of the hings. A rectangvlar-shaped, machined

{ groove, terminating abruptly at the hinge, was chosen as

; ths flgal configuration,

]
]
|
:
i All of these dimensions and Iactors were varied during
|
|
|

It was noted that ths rupture pressure varied directly
with the thickness of the diaphrege material remaining
at the base of the groows, Impacting the specimsn
generally incriased the rupture pressure by 100 to 200
psi, It was d.fficult to note the precise rupture pres-
sure because the pressure continued to rise for a short
time after impact type rupture. In these cases rupture
pressure was considered to have occurred at the polnt
whers ths slope of the pressure vs, timw curve changed
perceptably, High rupture pressures somstimes resulted
. 1n cracked hinges, A low rupture pressure often resulted

FORM NG A 7021
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in an incomplete folaing ot the diaphragr psa, Because

of these difficulties a wide hinge and a thin dlaphragm
were used,

DATA BOUK REFERENCE:

This report was prepared from test data recorded in
Test Labs Engineering Note Book No., 73h3.
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